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7KHQH[WJHQHUDWLRQRIQXFOHDUUHDFWRUVZLOODOORZWKHLQFLQHUDWLRQRIWKHPRVWUDGLRWR[LFQXFOHDUZDVWHV
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JDV PL[WXUH 7KH WDUJHW VDPSOH LV GHSRVLWHG RQ WKH FDWKRGH 7KH ZLGWK RI WKH FKDPEHU ZDV FKRVHQ WR
PD[LPL]HWKHFRPSDFWQHVVRIWKHGHYLFHDWWKHFRVWRIDSRRUHQHUJ\UHVROXWLRQ7KHELDVYROWDJH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2Q)LJXUHLVVKRZQD
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RIWKHSRRUHQHUJ\UHVROXWLRQ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IHZFHQWLPHWHUVYHUVXVPP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UHTXLUHG $OO )) EHORZ WKH WKUHVKROG LQFOXGLQJ )) QRW H[LWLQJ WKH WDUJHW ZLOO EH ORVW 7KLV SURSRUWLRQ
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ZKLFKFDQHYHQYDQLVKFRPSOHWHO\

7KHILVVLRQHIILFLHQF\H,&PXVWEHNQRZQZLWKDQH[FHOOHQWSUHFLVLRQDQGDFFXUDF\,QGHHGIRU8FDSWXUH
JUD\VPD\FRQWULEXWHDVORZDVRIWKHWRWDOJUD\VHPLWWHGE\WKHQXFOHXV7KLVSURSRUWLRQGHSHQGVRQWKH
FURVV VHFWLRQV DQG LV REYLRXVO\ YHU\ ORZ IRU SXUH ILVVLRQ UHVRQDQFHV $V VRPH FDSWXUH FURVVVHFWLRQ
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V\VWHPDWLF HUURU DULVHV LI D VPDOO FDSWXUH UHVRQDQFH LV KLGGHQ :LWK DQ XQFHUWDLQW\ RI  RQ H,& WKH
XQGHWHFWHGILVVLRQFRUUHFWLRQLQGXFHVDQXQFHUWDLQW\RIDQGXSWRLQSXUHILVVLRQUHVRQDQFHUHJLRQ
7KHUHIRUHWKH,&HIILFLHQF\KDVWREHGHWHUPLQHGZLWKDWUHPHQGRXVSUHFLVLRQIRUWKHFDSWXUHFURVVVHFWLRQWR
EHPHDVXUHGHYHQIRUSXUHILVVLRQUHVRQDQFHV
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7KHUHDUHGLIIHUHQWZD\VWRPHDVXUHWKH,&HIILFLHQF\GHSHQGLQJRQWKHVSRQWDQHRXVILVVLRQKDOIOLIHRIWKH
WDUJHWVDPSOH WKHNQRZOHGJHRILWVILVVLRQFURVVVHFWLRQRUWKHGHWHFWRUXVHG7KHVLPSOHVWFDVHLVEDVHGRQ
VSRQWDQHRXVO\ ILVVLRQLQJ QXFOHL OLNH &I ZKHUH WKH ILVVLRQ UDWH GHSHQGV RQO\ RQ WKH DPRXQW RIPDWHULDO
)LJ3XOVHKHLJKWVSHFWUXPRIRXU,RQL]DWLRQ&KDPEHUREWDLQHGZLWKD&IVRXUFH7KHSHDNRQWKHOHIWLVGXHWRWKHDOSKD
UDGLRDFWLYLW\SDUWO\HOLPLQDWHGZLWKDQHOHFWURQLFWKUHVKROG
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VROXWLRQLVWRXVHD)ULVFKJULGGHG,&7KLVGHYLFHDOORZVRQHWRHVWLPDWHWKHHPLVVLRQDQJOHRIWKH))DQGWKH
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VFLQWLOODWRUVZHUHSODFHGDURXQGWKHFKDPEHUWRGHWHFWSURPSWQHXWURQV,QWKHVWDQGDUGFRQILJXUDWLRQDOOWKH
VFLQWLOODWRUVDUHORFDWHGDWZLWKUHVSHFWWRWKHWDUJHWQRUPDO7RWHVWRWKHUFRQILJXUDWLRQV&'DQG
KDYHEHHQPRYHGWRDQGUHVSHFWLYHO\DWGLIIHUHQWGLVWDQFHIURPWKHWDUJHWZKLOHWKHRWKHUVFLQWLOODWRUV
VWD\DW)LJXUHFRPSLOHVWKH,&HIILFLHQFLHVPHDVXUHGIRUHDFKVFLQWLOODWRU%ODFNGRWVDUHREWDLQHGIURP
&'ORFDWHGDWZKLOHUHGDQGEOXHGRWVDUHREWDLQHGIURPVFLQWLOODWRUVDWDQGUHVSHFWLYHO\([FHSW
IRUGHWHFWRUZKLFKVKRZVDQDEQRUPDOEHKDYLRUDQGRQHDEQRUPDOO\ORZSRLQWIURPGHWHFWRUWKHUHLVD
YHU\JRRGUHSURGXFLELOLW\RIWKHUHVXOWVZLWKDQDYHUDJHYDOXHRIц
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6FLQWLOODWRUVDWDQGJLYHDFOHDUGLVFUHSDQF\ZLWKPXFKKLJKHUHIILFLHQFLHV7KLVLQFUHDVHLVGXHWRD
IRFXVLQJHIIHFWQHXWURQVHPLWWHGE\D))DUHVOLJKWO\IRFXVHGLQWKHGLUHFWLRQRIWKH))7KHUHIRUHWKH\KDYHD
KLJKHU SUREDELOLW\ RI EHLQJ GHWHFWHG LQ WKH&' ORFDWHG DURXQG WKH )) HPLVVLRQ DQJOH 7KH )) VSHFWUD LQ
FRLQFLGHQFHZLWKQHXWURQGHWHFWLRQ LQD&'DUH WKHQGLIIHUHQWGHSHQGLQJRQ WKHVFLQWLOODWRUSRVLWLRQ&'
ORFDWHGDWZLOOIDYRUFRLQFLGHQFHVZLWK))HPLWWHGDWDVZHOODV&'ORFDWHGDWIDYRUV))HPLWWHGDW
7KLVHIIHFWLVFOHDUO\VKRZQRQWKHOHIWVLGHRI)LJXUH7KHVKDSHRIWKH,&VSHFWUDLQFRLQFLGHQFHZLWKD
QHXWURQ GHWHFWLRQ YDULHV GHSHQGLQJ RQ WKH VFLQWLOODWRUV DQJXODU SRVLWLRQ $V WKHUH DUH OHVV )) EHORZ WKH
WKUHVKROGLQWKH³FRLQFZLWK´VSHFWUXPWKHPHDVXUHGHIILFLHQF\LVKLJKHU$VLPXODWLRQFRGHKDVDOVREHHQ
GHYHORSHGWDNLQJLQWRDFFRXQWWKHFLQHPDWLFHIIHFWRIWKHQHXWURQHPLVVLRQ5HVXOWVSUHVHQWHGLQWKHULJKWSDUW
RI )LJXUH  VKRZ WKUHH ,& VSHFWUD LQ FRLQFLGHQFH ZLWK QHXWURQ GHWHFWRUV DW   DQG  9HU\ VWURQJ
VLPLODULWLHVLQVSHFWUDVKDSHVFDQEHVHHQEHWZHHQVLPXODWHGDQGH[SHULPHQWDOGDWD
7RREWDLQDEHWWHUHVWLPDWLRQRIWKHHIILFLHQF\RQHKDVWRWDNHLQWRDFFRXQWWKLVDQJXODUGHSHQGHQFH7KH
DYHUDJHGYDOXHRYHUWKHFRVTGLVWULEXWLRQLVRWURSLFHPLVVLRQRI))JLYHVDQHIILFLHQF\RIц
7KHUHDUHVWLOORWKHUIDFWRUVZKLFKKDYHDVPDOOLQIOXHQFHRQWKHHIILFLHQF\VXFKDVWKHQHXWURQWKUHVKROGRU
WKH&'GLVWDQFH0RUHLQYHVWLJDWLRQVDUHQHHGHGLQRUGHUWRFRUUHFWWKHVHHIIHFWV
)LJ,RQL]DWLRQ&KDPEHUHIILFLHQFLHVREWDLQHGIRUWKHGLIIHUHQW&'LQGLIIHUHQWFRQILJXUDWLRQVZLWKWKHLUVWDWLVWLFDOHUURUEDU%ODFN
SRLQWVDUHREWDLQHGLQWKHVDPHH[SHULPHQWDOFRQGLWLRQV&'DWZLWKUHVSHFWZLWKWKHWDUJHWQRUPDO7KHWZRSRLQWVLQGLFDWHGDV
³´DQG³´ZHUHREWDLQHGZLWK&'DQGUHVSHFWLYHO\PRYHGWRWKHVHDQJOHV7KHDYHUDJHYDOXHLVLQGLFDWHGZLWKLWVVWDQGDUG
GHYLDWLRQIRUPHDVXUHPHQWVDWH[FOXGLQJ&'DQGRQHSRLQWRI&'
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&RQFOXVLRQ
7KH ILVVLRQ GHWHFWLRQ HIILFLHQF\ LV D NH\ SDUDPHWHU IRU WKHPHDVXUHPHQW RI WKH FDSWXUH FURVV VHFWLRQ RI
ILVVLOHQXFOHLZLWKWKH9(72PHWKRG'XHWRWKHODUJHDPRXQWRIILVVLRQJUD\VFRPSDUHGWRFDSWXUHJUD\V
H,&KDVWREHKLJKDQGNQRZQZLWKDQH[FHOOHQWDFFXUDF\7KLVDOORZVRQHWRREWDLQDFOHDQILVVLRQVXEWUDFWLRQ
DQG D ORZ XQFHUWDLQW\ RQ WKH FDSWXUH FURVV VHFWLRQ 7KH HIILFLHQF\ PHDVXUHPHQW YLD WKH SURPSW QHXWURQV
HPLWWHGE\)LVVLRQ)UDJPHQWVDQGGHWHFWHGLQVFLQWLOODWRUVJLYHVDYHU\DFFXUDWHYDOXH6HYHUDOFRUUHFWLRQVRI
IHZWHQWKVRISHUFHQWKDYHWREHWDNHQLQWRDFFRXQWZKLFKLQFOXGHWKHGHSHQGHQFHRQWKHVFLQWLOODWRUDQJXODU
SRVLWLRQ DQG RQ WKH QHXWURQ HQHUJ\ WKUHVKROG ,QYHVWLJDWLRQV DUH LQ SURJUHVV ZLWK WKH DLP RI UHDFKLQJ DQ
XQFHUWDLQW\EHORZ
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0RQGHODHUV : DQG 6FKLOOHEHHFN[ 3 *(/,1$ D QHXWURQ WLPHRIIOLJKW IDFLOLW\ IRU KLJKUHVROXWLRQ QHXWURQ GDWD PHDVXUHPHQWV
1RWL]LDUR1HXWURQLH/XFHGL6LQFURWRQH
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